Abstract--In the present study, we investigated the association of two executive functions with disease characteristics in Parkinson's disease (PD), especially with severity of motor symptoms. We operationalized two executive functions, viz. fluency and cognitive shifting, each in a number of tests with heterogeneous materials, but with an identical format. We calculated the correlations between test performance and disease characteristics, including the factor scores of the Unified Parkinson's Disease Rating Scale (UPDRS). The results of this study show that only cognitive shifting was consistently associated with the severity of motor symptoms in PD, in particular with rigidity. None of the fluency tests had a significant association with severity of motor symptoms. The present study indicates that PD, as reflected by the severity of motor symptoms, is not associated with a general decrease in executive function. In spite of the fact that both are executive functions and both require generation of items, fluency and cognitive shifting are differentially related to PD.
Introduction
Most studies dealing with the relationship of cognitive dysfunction and other disease characteristics in nondemented patients with Parkinson's disease (PD) found a rather scattered pattern of associations between single test performance and motor symptoms [39, 42, 46] . This pattern may result from the fact that these studies aimed at a large variety of tests in order to cover a great diversity of cognitive functions and also from the heterogeneity of the patients under study. Some other studies [13, 45] made a selection of tests on the basis of established differences between PD patients and control subjects (CS). With regard to this, the frequently observed impairment of socalled frontal or executive functions in PD should be mentioned. Executive functions are defined as functions which are involved in the self-regulation of problem solving strategies [36] [49] pointed out that the concept of frontal and executive function lacks specificity and an empirical basis. Thus, even in studies in which tests assessing executive functions are selected, the heterogeneity of the tests predominates. The lack of corresponding findings in these studies may be due to this heterogeneity.
In the present study we investigated the relationship of cognitive functioning and disease characteristics of PD, especially the severity of motor symptoms. Instead of speculating whether associations between single test performance and motor symptoms reflect a hypothetical common feature, we no longer focused on the diversity, but on the communality of tests to be performed. From the cluster of executive functions, we selected fluency and cognitive shifting as the core variables in this study for two reasons. In a previous study [10], we found that PD patients were impaired on fluency and cognitive shifting, the latter assessed with sorting tests. For the present study, we adopted a distinction of Kolb and Whishaw
